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1. (Once Amended) A method for forming an oxide region on a substrate 

assembly, the method comprising: 

bombarding [a] an exposed predetermined [selected] region of a/olume of 
semiconductor material [substantially] composed of a first material with ions of said 
first material, said volume of semiconductor material [substantial^] composed of said 
first material being situated on a substrate assembly; and 

oxidizing said first material in said exposed predetermined [selected] region. 



2. (Once Amended) A method as recited in Claim 1 , wherein ions of a type 
other than said ions of said first material are bomb ard ed in to s aid exp osed predetermined 
re gion of said volume of semimndn A/frteterial [bombarding a selected region of a volume 



of semiconductor material substant 



ally composed of a first material with ions of said first 
material leaves unaltered the electri^-eharge characteristics of the first material within the 
selected region]. 



3. (Once Amended) A method as recited in Claim 2, wherein the 
im planted ions of said/first material comprise silicon ions. 



4. (0nce Amended) A method as recited in Claim 3, wherein said first 
material is [substantially] composed of monocrystalline silicon. 
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5. (Once Amended) A method as recited in Claim 1 , further comprising: 

forming a hard mask on a top surface of the volume of semiconductor material 
prior to said bombarding an exposed predetermined [selected] region/bf a volume of 
semiconductor material [substantially] composed of a first material with ions of said 

first material; and / 

subsequently forming an opening in the hard mask to expose the predetermined 
[selected] region, the ions of said first material being implanted through the opening 
in the hard mask into the exposed p redetermined hfelected] region. 

6. (Once Amended) A method asserted in Claim 5, further comprising 
forming a spacer around the opening of the hard/nask, said spacer extending from the volume 
of semiconductor material [substantiall/]yfew.osed of the first material to make contact with 
the hard mask, wherein said bombardin/^x£g^ed_predetermined [selected] region of a 
volume of semiconductor material [J^antially] composed of a first material with ions of 
said first material implants said i/ns of said first material immediately adjacent to but not 
through the spacer around the evening in the hard mask. 

7. (Once Attended) A method as recited in Claim 6, wherein said forming 
a spacer around the opening of the hard mask further comprises: 

deputing a layer of spacer material over the opening in the hard mask; and 
[imisotropically] etching the layer of spacer material over the opening in the 
hard nfesk to form the spacer around the opening in the hard mask. 
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8. (Once Amended) A method as recited in Claim 7, wherein the^yer of 
spacer material comprises [is composed of] silicon nitride. 



9. (Once Amended) A method as recited in Claims wherein said etching the 
layer of spacer material is an anisotropic etch, an d whereir/the spacer is one of a pair of 
spacers through which the ions of said first material ajeimplanted between but not through 
the pair of spacers around the opening in tye Mrd^rnask and into the exposed predetermined 
[selected] region, wherein the exposed pr^determir^d [selected] region is situated between the 
pair of spacers. 

10. (Once Amended) A method as recited in Claim 9, wherein the pair of 
spacers are separated Jby a minimum distance in the range from about 0.05 micrometers to 
about 0.1 micrometers. 
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1 1 . (Once Amended) A method as recited in Claim 1 , further comprisin^the 
steps, prior to said bombarding an exposed predetermined [selected] region of a Wume of 
semiconductor material [substantially] composed of a first material with ion/of said first 
material, of: 

forming a pad oxide layer over the volume of semiconductor material 
[substantially] composed of the first material; 

forming a nitride layer over the pad oxide laye/; 
forming a photoresist mask over the nitride layer; and 

selectively removing the nitride layer through the photoresist mask to expose 
an opening to the volume of semiconductor material [substantially] composed of the 
first material at the predetemzfrted hfelected] region, wherein the first material is 
oxidized in the predetermined ^selected] region within the opening to the volume of 
semiconductor material [sub st^ntialbj] composed of the first material. 

V 

1 2 . (Once Amended) A method as recited in Claim 1 1 , wherein the photoresist 
mask is removed after sat/bombarding an exposed predetermined [selected] region of a 
volume of semiconductor material [substantially] composed of a first material with ions of 
said first material. 



13. /(Once Amended) A method as recited in Claim 11, wherein 
said selectively removing the nitride layer through the photoresist mask includes selectively 
removing the nitride layer [through] and selectively removing the pad oxide layer. 
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14. (Once Amended) A method as recited in Claim 1, wherein the exposed 
predetermined region of a volume of semiconductor material has a top surface, /and [the 
substrate assembly is oriented in a major plane and] the ions of said firsj/material are 
implanted into the exposed predetermined [selected] region in a directioj/that is within ten 
degrees from a direction that is orthogonal to the top surface [majo/plane of the substrate 
assembly]. 



1 5 . (Once Amended) A method as recited in Claim 1 , wherein said oxidizing 
said first material in said exposed predetermined [selected] region further comprises heating 
the substrate assembly while exposinglhe substrate assembly to oxygen. 



16. (Once Amended) 
semiconductor material [substantial 



method as recited in Claim 1, wherein the volume of 
composed of said first material comprises [is composed 
of] a monocrystalline material l^vmgW lattice structure, wherein the implanted ions of said 
first material in the monocrystalline material cause the lattice structure of the monocrystalline 
material to become partially randomized at the predetermined [selected] region into which the 
ions of said first material are implanted. 



17. /(Once Amended) A method as recited in Claim 16, wherein both the 
monocrystalline material and the ions of said first material comprise [are substantially 
composed of] silicon. 
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18. (Once Amended) A method as recited in Claim 1 , wherein said oxidi/ng 
said first material in said ex posed p redetermined [selected] region is conducted at^/ressure 
in the range of about 1 to 25 atmospheres. 

1 9 . (Once Amended) A method as recited in Claim l/wherein oxidizing said 
first material in said exposed p redetermined [selected] region is^nducted at a pressure in the 
range of about 5 to 25 atmospheres. 

20. (Once Amended) A^method fj/ forming an oxide region on a substrate 

assembly, the method comprising th£ 

forming a hard mask over/Volume of silicon of a substrate assembly; 
forming an opening Uthe/ard mask to expose a predetermined [selected] 

region of the volume of : 

bombarding the <-* pnsed predetermined [selected] region of the volume of 
silicon with silico/ions through the opening in the hard mask so as to leave unaltered 
the conductivity type [electrical charge characteristics] of the exposed predetermined 
[selectedl/region of the volume of silicon; and 

'oxidizing the volume of silicon to form silicon dioxide substantially only at the 
pre/etermined [selected] region by exposure of the exposed predetermined [selected] 
region to oxygen. 
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21. (Once Amended) A method as recited in Claim 20, further comprising 
forming a spacer around the opening in the hard mask, said spacer extending from/ie volume 
of silicon to contact the hard mask, wherein said bombarding the exposed/fredetermined 
[selected] region of the volume of silicon with silicon ions through the/pening in the hard 
mask implants ions immediately adjacent to but not through the spac/r around the opening in 
the hard mask. 



22. (Once Amended) A method as recited in Claim 2 1 , wherein said forming 
a spacer around the opening in the hard mask comprises: 

depositing layer of spacer material over the opening in the hard mask; and 
anisotropically etch/ng^ la^er of spacer material at the opening in the hard 



mask to form the spacer si 



uated/aiound tne opening of the hard mask. 



23. (Once Amended)/ A method as recited in Claim 21, wherein the spacer 
around the opening in the hacd mask comprises [is composed of] silicon nitride. 



24 . (Once /mended) A method as recited in Claim 2 1 , wherein the spacer is 
one of a pair of spacers, the ions being implanted in between but not through the pair of 
spacers and pasXe hard mask into the exposed predetermined [selected] region of the volume 
of silicon, arid wherein the pvpnsed predetermined [selected] region is situated between the 
pair of spaters, whereby the silicon dioxide is not substantially formed underneath the pair of 
spacers 
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25. (Once Amended) A method as recited in Claim 24, wherein the pair of 
spacers are separated by a minimum distance in the range of about 0.05 micrometers to about 
0.1 micrometers. 

26. (Once Amended) A method as recited in Claim 20^#urther comprising 
forming a pad oxide layer upon the volume of silicon prior to forming a hard mask over a 
volume of silicon of a substrate assembly, the hard mask being4ormed upon the pad oxide 
layer, and said forming a hard mask over a volume of/Silicon of a substrate assembly 
comprising: 

forming the hard mask upon the pad oxide layer; and 

forming a photoresist rh£sk oyer the hard mask; and wherein silicon dioxide 
is formed in the volume of siljicor/at }he predetermined [selected] region beneath the 
opening in the hard mask. 



27. (Once Amended) A method as recited in Claim 26, wherein the photoresist 
mask is removed after saifl hombard in p the expo s ed predetermined region of the volume of 
silicon [the step of implanting ions]. 



28. /(Once Amended) A method as recited in Claim 26, wherein said etching 
the hard mask also etches through the pad oxide layer. 



9 



29. (Once Amended) A method as recited in Claim 20, wherein the^xposed 
predetermined reginn nf » volume pf cniimn W * top surface, and [the substrates sembly is 
oriented within a major plane and wherein] said bombarding the expo s<<l predetermined 
[selected] region of the volume of silicon with silicon ions through^ opening in the hard 
mask is conducted such that the direction that the ions are i/planted into the exposed 
predetermined [selected] region is within ten degrees from direction that is [substantially] 
orthogonal to the top surface [major plane of the substrate assembly]. 



30. (Once Amended) A methoo>as recited in Claim 20, wherein said oxidizing 
the volume of silicon to form sUicAoxid^ubstantially only at the exposed p redetermined 
[selected] region by exposure of tjJc^d predetermined [selected] region to oxygen further 
comprises heating the substrate jis^bly while exposing the substrate assembly to oxygen. 

3 1 (Once Ame^ed) A method as recited in Claim 20, wherein the volume 
of silicon comprises [i/ubstantially composed of] monocrystalline silicon having a lattice 
structure, and wherein the implanted silicon ions in the monocrystalline silicon cause the 
lattice structure/f the monocrystalline silicon to become partially randomized at the exposed 
predetermined [selected] region into which the ions are implanted. 
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32. (Once Amended) A method for forming an oxide region on a substrate 
assembly, the method comprising the steps of: / 

forming a hard mask over a pad oxide layer situated on a volume of silicon of 
a substrate assembly, the substrate assembly having a top surface [being oriented 

within a major plane]; / 

forming an opening in the hard mask to expose/4 predetermined [selected] 
region of the volume of silicon, said predetermined [selected] region of said volume 
of silicon comprises toeing substantially compose/of] monocrystalline silicon having 
a lattice structure; / 

depositing layer of silicon nitride over the opening of the hard mask; 
[anisotropically] ^tching the laver of silic on nitride and the pad oxide layer 
[hard mask at the openil/in tr\e h/d mask] to form a pair of silicon nitride spacers 
situated on opposite sidLsofX/ opening of the hard mask and having said exposed 
predetermined region ofihe x^olume of s ilicon therebetween, each said silicon nitride 
spacer extending from th¥ volume of silicon to contact the hard mask; 

implanting sificon ions between but not through the pair of silicon nitride 
spacers and through the opening in the hard mask into the exposed predetermined 
[selected] regioh of the volume of silicon such that the direction that the silicon ions 
are implanted into the evpnsed predetermined [selected] region is within ten degrees 
ofadirec /onthatis [substantially] orthogonal to the top surface [major plane] of the 
substrate assembly, wherein the implanted silicon ions do not substantially alter the 
con ductivity type [electrical charge characteristic] of the predetermined [selected] 
region, and wherein the implanted silicon ions in the monocrystalline silicon in the 
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evpn^d predetermined [selected] region cause the lattice stmcture^nereof to become 

partially randomized; and 

heating the substrate assembly while exposing^ne substrate assembly to oxygen 
so as to form silicon dioxide at the reposed predetermined [selected] region, whereby 
the silicon layer oxidizes faste/Jvhereyfh'e silicon ions are implanted than where the 
silicon ions are not implanted/ 



3 3 . (Once Amended) ^ method as recited in Claim 32, wherein the pair of 
spacers are separated h/* minimum distance in the range of about 0.05 micrometers to about 
0.1 micrometers v 
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The Office Action mailed October 8, 1997 stated that Claims 1-4 and If- 19 are 
generic. As Applicants have demonstrated above the allowability of these genera/claims over 
the art of record, Applicants also respectfully assert that Applicants/are entitled to 
consideration of claims to additional species, and particularly unelectedXlaims Once 34-42 
and new Claims, as amended and set forth below: 



34. (Once Amended) A method for forming a trench isolation region on a 
substrate assembly, the method comprising: 

forming a trench in a y/lume of semiconductor material 
comprising [substantially composed of]/ first material, said trench having an exposed 
surface therein , said volttflae of semiconductor material having a ton surface and being 
situated within a substrawasse^bly; 

implanting icns of sfcrdprst material into [a] said exposed surface of said 

trench; 

oxidizing the Afoseicl surface of the trench by exposure thereof to oxygen to 
form a thermal ojflde layer comprising [substantially composed of] an oxide of said 
first material yand 

fillvng [the remainder of] the trench with an insulating material. 



35./ (Once Amended) A method as recited in Claim 34, wherein the implanted 
ions of said first material comprise silicon ions. 
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36. (Once Amended) A method as recited in Claim 35, wherein theyfirst 
material comprises [is substantially composed of] monocrystalline silicon. 

37. (Once Amended) A method as recited in Claim 34y4ierein [the substrate 
assembly is oriented within a major plane and] said implanting igrns of said first material is 
conducted such that the direction that the ions are implanted jAo the exposed predetermined 
[selected] region is within ten degrees from a direction that is orthogonal to the top surface of 
said volume of semiconductor material [major plan/of the substrate assembly]. 

3 8 . (Once Amended)/ ISA Whod as recited in Claim 34, wherein said forming 
a trench in a volume of semiconjductop'majferial comprising [substantially composed of] a first 



material is conducted as a sin 



etctfing process that etches adjacent and [substantially] 



contiguous nitride, oxide, ajra sflicon layers. 



39. (Once Amended) A method as recited in Claim 34, wherein said oxidizing 
the surface of the trench is conducted at a pressure in the range of about 5 to 25 atmospheres. 
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40. (Once Amended) A method as recited in Claim 34, wherein saj/forming 
a trench in a volume of semiconductor material comprising [substantially composed of] a first 

material comprises: / 

forming a thin oxide layer on the in a volume of semiconductor material within 

the substrate assembly; / 

forming a layer of silicon nitride over the thin/Sxide layer; 
forming a photoresist mask over the layer of silicon nitride; and 
conducting a single etching process emptying multiple etch recipes to etch the 

silicon nitride layer, the thin oxide layer, an/the silicon substrate to form the trench. 

4 1 (Once Amended) / L^ethod for forming a shallow trench isolation region 
on a substrate assembly, the met lod comprising: 

forming a trench \n//ohxme of monocrystalline silicon within a substrate 
a^mhly, <™\c\ trench having an exposed surface therein; 

implanting sitfcon ions into the exposed [a] surface of the trench; 

oxidizing/he exposed surface of the trench by exposure [of the trench] to 
oxygen so as t/form silicon dioxide on the exposed surface of the trench; and 

fillirig the trench with silicon dioxide. 
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42 . (Once Amended) A method for forming a shallow trench isolation rejji 
on a substrate assembly, the method comprising: 

forming a thin oxide layer on a volume of silicon of a substra^assemblyUbe 
volume of silicon having a top surface ; 

forming a layer of silicon nitride over the thin oxide layer; 
forming a patterned photoresist mask over thelayer of silicon nitride; 
conducting an etching process that employs multiple etch recipes to etch the 
adjacent silicon nitride layer, the thin oxi^fe layer, and the volume of silicon to form 
a trench in the volume of gilim n said^rrench having an exposed sur face therein; 

implanting silicon io^s ijj&the exposed surface in the trench, the silicon ions 
being implanted in a diredjtfo'n thaj is within ten degrees from a direction that is 
orthogonal to the top jfarfpc.e. o/the vo lume of silicon [a plane of the substrate 
assembly]; 

oxidizin/the exposed surface of the trench by exposure [exposing thereof] to 
oxygen at a/pressure in the range of about 5 to 10 atmospheres so as to form a thermal 
oxide layer in the trench; 

filling [the remainder of the] trench with silicon dioxide; and 
removing the silicon nitride layer. ^ _ . 
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Add new Claims 43-44 as follows: 



43. (New) The method as defined in Claim 1, further comprising, prior to said 
bombarding an exposed predetermined region of a volume of semiconductor material: 

forming a trench in said volume of semiconductor material, said trench having 
an exposed surface therein, said volume of semiconductor material having a top 
surface and being situated within a substrate assembly, wherein: 

said exposed predetermined region of said volume of 
semiconductor material is the said exposed surface of said trench; 

said oxidizing said first material in said exposed predetermined 
region comprises oxidizing the exposed surface of the trench by 
exposure thereof to oxygen to form a thermal oxide layer comprising 
an oxide of said first material; and 
the method further comprising filling the trench with an insulating material. 
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44. (New) The method as defined in Claim 20, where said forming an opening in 
the hard mask to expose a predetermined region of the volume of silicon further comprises: 
forming a trench in said volume of silicon, said trench having an exposed 
surface therein, said volume of silicon having a top surface and being situated within 

a substrate assembly, wherein: 

said exposed predetermined region of said volume of silicon is 

the exposed surface of said trench; 

said oxidizing the volume of silicon to form silicon dioxide 
substantially only at the predetermined region comprises oxidizing the 
exposed surface of the trench by exposure thereof to oxygen; and 
the method further comprising filling the trench with an electrically insulative 
material. 
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